CLAIMS 



1. A basic metal nitrate meeting ay least one 

requirement of the following (a) to (d) : 

(a) a particle diameter of 0.5 to 40 / Mm; 

(b) a degree of crystall ini ty having 0.35 deg or less 
of a half band width of the peak in /the X-ray diffraction; 

(c) an initiation t^fmpe^atuj^e of weight loss being 22 

TG>UT?f\?nalysis ; and 

,000 ppm or less based on 



C or higher according to 
(d) an impurity con 



Lent/of 



Na atom. 



2. The basi6(jny£al nitrate as claimed in Claim 
1, which is a basic cotSper nitrate. 

3. A gas/generating composition comprising the* 
basic metal nitrate? as claimed in Claim 1 or 2. 

4. A/process for producing a basic metal nitrate 
comprising a step of reacting a metal nitrate with an alkali 

\ metal bicarbonate . 
J\Hf\ 5 * The Process as claimed in Claim 4, wherei. 



metal nitrate is at least one metafl fe a !Ttj3^-e<rtfe"d from the group 
consisting of c obait-r---ct5pper , jf zir^c , manganese, iron, 
mum, bismuth and ceri 

6 . The process as claimed Jin Claim 4 or 5 , wherein 

the metal nitrate is copper nitre 

7. The process as^cT^|.med in Claim 6, wherein 
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i 



# 



copper nitrate is repr 

Cu (N0 3 ) 2 *nH 2 0 
V wherein ry^ls 0 tfo 6 . 

\ 8. The process 



ormula (I) 




4 to 7 , wherein the alkali m 



n any one of Claims 
of the alkali metal bicarbonate 




is at least 
rubi<3ium and cesium 



ron sodium, potassium, lithium, 



9. The process as claimed in any one of Claim; 

4 to 8 , wherein the alkali metal bicarbonate is sodiur 
bicarbonate or potassium bicarbonate, 

10 . A gas generating composition comprising a fuel 

and a basic metal nitrate/ thdi basic metal nitrate meeting at 
least one requirement select ed from the following (a-1) to 
(a-3) : 

(a-1) a particle 
(a-2) a specific su 
6 . 0 m 2 /g ; and 

(a - 3 ) a bulk density of p/rticles being 0 . 4 g/ml or more . 
11. The gas generating composition as claimed in 

Claim 10 , comprising a fuel/and a basic metal nitrate , the basic 
metal nitrate meeting aJo least one requirement selected from 
(a-1) to (a-3) and fi/rther (b) to (d) : 

(b) a degree yof crystallini ty having 0.35 deg or less 
of a half band wi/dth of the peak in the X-ray diffraction; 




5 to 4 0 Mm; 
eaf of particles being 0 . 4 to 
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(c) an initiation temperature of weight loss being 2\ 

°C or higher according to TG-DTA analysis; and 

(d) an impurity content of 1,000 ppm or less based/on 
Na atom. 

12 . A gas generating composition comprising a fuel 

and a basic metal nitrate, the basic metal nitrate^ being in 
the form of secondary particles of coagulated p/incipal 
particles , ' the secondary particles meeting at/least one 
requirement selected from the following to (a-3): 



Lameter of 0.5 to/40 ^m; 
Tfh&€~3r&Qa. of particles being 0.4 to 




(a-1) a particle d 
(a-2) a specific su 
6 . 0 m 2 /g ; and 

(a - 3 ) a bulk densityvof part/cles^being 0 . 4 g/ml or more , 
13. The gajs gei^afating composition as claimed in 

Claim 12 , comprising a fuel an^a bailie metal nitrate , the basic 
metal nitrate meeting at least\ orfe requirement selected from 
(a-1) to (a-3) and further thef following(b) to (d) : 

(b) a degree of crys tal/lini ty having 0.35 deg or less 
of a half band width of the peak in the X-ray diffraction; 

(c) an initiation temperature of weight loss being 220 
°C or higher according to TG-DTA analysis; and 

(d) an impurity /ontent of 1,000 ppm or less based on 
Na atom. 



14 



The gas generating composition as claimed in 
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kdine derivatives , azole 
ivat/Lves and /transition metal 



Claim 12 or 13, wherein the basic metal nitrate in the fo: 
of the secondary particles is formed by coagulating a large 
number of principal particles having the form of needles to 
plates and/or spheres to similar shapes thereto 

15. The gas generating composition as claimed in 
any one of Claims 10 to 14, wherein the fuel is/ a 
nitrogen- containing compound . 

16. The gas generating composition as claimed in 
any one of Claims 10 to 15, wherein the fue]/is selected from 
the group consisting of g 
derivatives, triazine deri 
complexes . 

17. The gas geAteratirKj' composition as claimed in 
any one of Claims 10 to 16, w^e^j^ein the fuel is ni troguanidine . 

18. The gas^geneNtating composition as claimed in 
any one of Claims 10 to 17, whe/ein the basic metal nitrate 
is a basic copper nitrate 

19. The gas generating composition as claimed in 
any one of Claims 10 to 18 , whifch further comprises an additive . 

20. The gas generating composition as claimed in 
Claim 19, wherein the aaditive is guar gum. 

21. The gas/generating composition as claimed in 
any one of claims 10 to 20, which has a weight loss ratio of 
2.0 % by weight or less when it is allowed to stand in an 
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atmosphere of a temperature of 14*0 for 400 hours. 

22. A gas generatinMeomppsition comprising a 
fuel and the basic metal nitrate acclaimed in Claim 1 or the 
basic metal nitrate obtained by the process as claimed in Claim 
4 

23. A gas generating composition comprising (a). 



at least one guanidine derivative selected from the a^oup 
consisting of tetrazole derivatives, guanidin^r juanidine 
carbonate , ni troguanidine , dicyandi amide, 

ni troaminoguanidine and ni troap4 no 9> l '^i c ^i ne nitrate and (b) 
a basic metal nitrate. 



24 



A gas gei 



:mg composition comprising (a) 
at least one guanidp/fie derivative selected from the group 
consisting of tetrazole derivatives, guanidine, guanidine 
carbonate ,>ni troguanidine , dicyandiamide , 

ni troaaffinoguanidine and ni troaminoguanidine nitrate, (b) a 
fsic metal nitrate and (c) a binder and/or a slag- forming 
agent . 

25. A gas generating composition comprising (a) 
tetrazole derivatives, guanidine cferiva^iives or a mixture 
thereof, (b) a basic metal nitrate a^rid (d) a combustion- 
improving agent. 

26. A gas generating composition comprising (a) 
tetrazole derivatives, guanidine derivatives or a mixture 
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thereof, (b) a basic metal nitrate, (c) a binder and/or / 
slag - forming agent and (d) a combustion- improving agenrc. 

27. The gas generating composition as claimed in 
Claim 25 or 26, wherein (d) the combustion- improving agent is 
a component to improve combustion properties of/the overall 
gas generating composition, including a burning rate, a 
duration of combustion and an igni tabili ty/ 

28. The gas generating composition as claimed in 
Claim 25, 26 and 27, wherein (d) the combusxion - improving agent 
is at least one selected from the group consisting of silicon 
nitride, silica, a nitrite, a nitra/te, a chlorate or a 
per chlorate of an alkali metal or an Alkaline earth metal (KN0 3 , 
NaN0 3 , KC10 4 ) , iron (III) hydroxi/de oxide [FeO(OH)], copper 
oxide, iron oxide, zinc oxide , /cobalt oxide and manganese 
oxide. / 

29. A gas genera/ting composition comprising (a) 
tetrazole derivatives, guanidine derivatives or a mixture 
thereof and (b) a basic metJal nitrate and meeting at least one 
requirement selected from the following (1) to (3): 

(1) a weight loss lyatio of the gas generating composition 
when the gas generating composition is retained in a closed 
state at 90°C for 1,00j6 hours or at 110°C for 400 hours is 2.0 % 
or less, / 

(2) concentrations of trace gases contained in a gas 
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generated by the combustion of the gas generating composi tiorf, 
as values measured in a 2,800-liter tank, 400 ppm or less/for 
CO, 40 ppm or less for NO, 8 ppm or less for N0 2 and 1J0O ppm 
or less for NH 3 , and / 

(3) a maximum internal pressure in a gas generator on 
the combustion of the gas generating composi tiori/is 7,840 to 
22,500 kPa. / 

30. A gas generating composition' comprising (a) 

tetrazole derivatives, guanidine derivatives or a mixture 
thereof, (b) a basic metal nitrate and (cz) a binder and/or a 
slag- forming agent and meeting at leaA one requirement 
selected from the following (1) to ](3 ) : 

(1) a weight loss ratio of the gas generating composition 
when the gas generating composition is retained in a closed 
state at 90°C for 1,000 hours or/4t 110°C for 400 hours is 2 . 0 % 
or less, / 

(2) concentrations of trace gases contained in a gas 
generated by the combustiori of the gas generating composition, 
as values measured in a 2 t 800-liter tank, 400 ppm or less for 
CO, 40 ppm or less foy NO, 8 ppm or less for N0 2 and 100 ppm 
or less for NH 3 , and/ 

(3) a maximuin internal pressure in a gas generator on 
the combustion oy the gas generating composition is 7,840 to 
22,500 kPa. / 
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31. The gas generating composition as claimed xn 
Claim 29 or 30, which further comprises (d) the / 
combustion - improving agent as claimed in Claim 5 or A. 

32. The gas generating composition as claimed in 
any one of Claims 23 to 31, wherein the tetrazoLe derivative 
as component (a) is at least one selected from the group 
consisting of tetrazole, 5-aminotetrazole/ 5,5'-bi-lH- 
tetrazole, 5 -ni troaminote trazole , zinc/salt of 5- 
aminotetrazole , copper sal t of 5 - aminotetrazole , bitetrazole, 
potassium salt of bitetrazole, sopum salt of bitetrazole, 
magnesium salt of bitetrazole, c/alcium salt of bitetrazole, 
diammonium salt of bitetrazole/ copper salt of bitetrazole and 
melamine salt of bitetrazole. 

33. The gas generating composition as claimed in 
any one of Claims 25 to/31, wherein the guanidine derivative 
as component (a) is /at least one selected from the group 
consisting of guaiyidine, mono-, di - or tri - aminoguanidine 
nitrate, guanidiile nitrate, guanidine carbonate, 

ni troguanidine / dicyandi amide and ni troaminoguanidine 
nitrate . / 

34. / The gas generating composition as claimed in 
any one of Claims 23 to 33, wherein the basic metal nitrate 
as component (b) is at least one selected from the group 
consisting of a basic copper nitrate, a basic cobalt nitrate, 
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a basic zinc nitrate, a basic manganese nitrate, a basic iro* 
nitrate, a basic molybdenum nitrate, a basic bismuth nitrate 
and a basic cerium nitrate. 

35. The gas generating composition as claimed in 
any one of Claims 23 to 34, wherein component (b) is/a mixture 
of a basic metal nitrate and at least one other oxidizing agent. 

36. The gas generating compositiori as claimed in 
any one of Claims 23 to 35, wherein component/ (b) is a mixture 
of a basic metal nitrate and at least one ot^ner oxidizing agent 
which includes an alkali metal nitrate/ 

37. The gas generating composition as claimed in 
any one of Claims 23 to 36, wherein/ when component (b) is a 



\ 



mixture, the alkali metal nitrate/contained As at least one 

/ A — /U 

other oxidizing agent is potassium nitrate; V 

38. The gas generating composi t|^n as claimed in 
any one of Claims 23 to 37, /wherein when component (b) is a 
mixture, the content of the/basic metal nitrate in the mixture 
is 55 to 99.9 % by weigh/t. 

39. The gasr generating composition as claimed in 
any one of Claims 24, 26, 27, 28 and 3 0 to 38 , wherein the binder 
as component (c) is not crosslinkable . 

40. The gas generating composition as claimed in 
any one of Claims' 24, 26, 27, 28 and 30 to 38, wherein the binder 
and/or the slag- forming agent as component (c) is not 
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crosslinkable and at least one selected from the groupf 
consisting of carboxymethylcellulose, sodium / 
carboxyme thy 1 cellulose , potassium carboxymethylcellulose , 
ammonium carboxymethylcellulose, cellulose aceta/e, 
cellulose aceta tebutylate , methyl cellulose , ethyl cellulose, 
hydroxy ethyl cellulose, ethyl hydroxy ethyl cellulose , 
hydroxypropyl cellulose, carboxyme thy 1 ethyl cellulose, fine 
crystalline cellulose, polyacrylic amid^; aminated compounds 
of polyacrylic amide, polyacrylic hydrazide, a copolymer of 
an acrylic amide and a metal salt of aucrylic acid, a copolymer 
of polyacrylic amide and polyacrylic ester, polyvinyl alcohol , 



acrylic rubber, guar gum, starch, polysaccharides including 
starch, silicone, molybdenum disulfide, Japanese acid clay, 
talc, bentonite, diatomaceous'earth, kaolin, calcium s tearate , 
silica, alumina, sodium sylicate, silicon nitrate, silicon 
carbide, hydrotalci te , mica, a metal oxide, a metal hydroxide , 
a metal carbonate, a basic metal carbonate and a molybdate. 

41. The gas generating composition as claimed in 

Claim 40, wherein the/metal oxide as component (c) is at least 
one selected from the group consisting of copper oxide, iron 
oxide, zinc oxide/ cobalt oxide, manganese oxide, molybdenum 
oxide, nickel ox/de and bismuth oxide, the metal hydroxide is 
at least one selected from the group consisting of cobalt 
hydroxide and/aluminum hydroxide, the metal carbonate or the 
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basic metal carbonate is at least one selected from the groujS' 
consisting of calcium carbonate, cobalt carbonate, a b/sic 
zinc carbonate and a basic copper carbonate, and the moLybdate 
is at least one selected from the group consisting At cobalt 
molybdate and ammonium molybdate. / 

42. The gas generating compositioEf as claimed in 
Claim 23, which comprises (a) diammonium sa2:t of bitetrazole 
and (b) a basic copper nitrate. / 

43. The gas generating composition as claimed in 
Claim 42, which comprises 15 to 45 % by/weight of (a) diammonium 
salt of bitetrazole and 55 to 85 y by weight of (b) a basic 
copper nitrate. / 

44. The gas generating composition as claimed in 
Claim 24, which comprises (a/ diammonium salt of bitetrazole, 
(b) a basic copper nitrat/e and (c) sodium 
carboxymethylcellulose ./ 

45. The gas generating composition as claimed in Claim 44, 
which comprises 15 to 40 % by weight of (a) diammonium salt 
of bitetrazole, 4 5/ to 80 % by weight of (b) a basic copper 
nitrate and 0.1 t/o 15 % by weight of (c) sodium 
carboxymethylceG-lulose . 

46. / The gas generating composition as claimed in 

Claim 24, whd/ch comprises (a) diammonium salt of bitetrazole, 
(b) a basic copper nitrate, (c-1) sodium 
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carboxymethylcellulose and (c-2) component (c) as claimed ii 
Claim 39, 40 or 41 except said (c-1) 

47. The gas generating composition as cla^irrved in 
Claim 46 , which comprises 15 to 35 % by weight of (a) diammonium 
salt of bitetrazole, 30 to 70 % by weight of (b) a b^sic copper 
nitrate, 0 . 1 to 15 % by weight of (c-1) sodiur 
carboxymethylcellulose and 1 to 45 % by weiglit of (c-2) 

48. The gas generating composition as claimed in 
Claim 23, which comprises (a) nitroguani^dine and (b) a basic 
copper nitrate. 

49. The gas generating composition as claimed in 
Claim 48, which comprises 30 to 70 % by weight of (a) 

ni troguanidine and 30 to 70 % by weight of (b) a basic copper 
ni trate . 

50. The gas generating composition as claimed in 
Claim 24, which comprised (a) ni troguanidine , (b) a basic 
copper nitrate and (c)/ sodium carboxymethylcellulose. 

51. The gas generating composition as claimed in 
Claim 50, which comprises 15 to 55 % by weight of (a) 

% by weight of (b) a basic copper 
nitrate and 0.1 to 15 % by weight of (C) sodium 
carboxymethylcellulose . 

52. / The gas generating composition as claimed in 
claim 24, wl/ich comprises (a) ni troguanidine , (b) a basic 



Claim bu, wnicn comprise: 
ni troguanidine , 45' to 70 
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copper nitrate, (c-1) sodium carboxyme thylcellulose and (o-j) 
component (c) as claimed in Claim 39, 40 or 41 except said (c/l) . 

53. The gas generating composition as claimed in 
Claim 52, which comprises 15 to 50 % by weight of /(a) 
nitroguanidine, 30 to 65 % by weight of (b) a barsic copper 
nitrate, 0.1 to 15 % by weight of (c-1) sodiuin 
carboxymethylcellulose and 1 to 40 % by weight of (c-2). 

54. The gas generating composition as claimed in 
Claim 24, which comprises (a) ni troguaiiidine , (b) a basic 
copper nitrate and (c) guar gum. / 

55. The gas generating composition as claimed in 
Claim 54, which comprises 20 to /b0 % by weight of (a) 
nitroguanidine, 35 to 75 % by /weight of (b) a basic copper 
nitrate and 0.1 to 10 % by Weight of guar gum. 

56. The gas generating composition as claimed in 
Claim 24, which comprised (a) nitroguanidine, (b) a basic 
copper nitrate, (c-1) guar gum and (c-2) component (c) as 
claimed in Claim 39, y4o or 41 except said (c-1) . 

57. The gas generating composition as claimed in 
Claim 56, which comprises 20 to 60 % by weight of (a) 
nitroguanidine, 3/0 to 70 % by weight of (b) a basic copper 
nitrate, 0.1 to Ao % by weight of (c-1) guar gum and 0.1 to 
10 % by weight /of (c-2). 

58. / The gas generating composition as claimed in 
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Claim 27, which comprises (a) nitroguanidine, (b) a basi/c 
copper nitrate, (c) guar gum and (d) a combustion- improving 
agent. / 

59. The gas generating composition as claimed in 
Claim 58, which comprises 20 to 60 % by weight or (a) 
nitroguanidine, 35 to 75 % by weight of (b) a yr>asic copper 
nitrate, 0.1 to 10 % by weight of (c) guar gum/and 0 . 1 to 15 % 
by weight of (d) a combustion- improving argent. 

60. The gas generating composition as claimed in 
Claim 58 or 59, wherein (d) the combust xon - improving agent is 
silica. / 

61. The gas generating/composition as claimed in 
Claim 23, which comprises (a) dycyandiamide and (b) a basic 
copper nitrate. / 

62. The gas generating composition as claimed in 
Claim 61, which comprises 15 to 30 % by weight of (a) 
dicyandiamide and 70 to 85^% by weight of (b) a basic copper 
nitrate. / 

63. The gas/generating composition as claimed in 
Claim 24, which comprises (a) dicyandiamide, (b) a basic copper 
nitrate and (c) sodifum carboxymethylcellulose . 

64. The gas generating composition as claimed in 
Claim 63, which comprises 15 to 25 % by weight of (a) 
dicyandiamide, 6y6 to 80 % by weight of (b) a basic copper nitrate 
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and 0 . 1 to 20 % by weight of (c) sodium carboxymethylcellulose/^ 

65. The gas generating composition as claimed/in 
Claim 24, which comprises (a) dicyandiamide, (b) a basic copper 
nitrate, (c-1) sodium carboxymethylcellulose and (c->2) 
component (c) as claimed i^C laim39, 4oj r^ex>cept sa^d (c-1) . 

66. The gas generating composition as /claimed in 
Claim 65, which comprises 15 to 25 % by weight/of (a) 
dicyandiamide, 55 to 75 % by weight of (b) a basic/copper nitrate , 

0 to 10 % by weight of (c-1) sodium carboxymetmylcellulose and 

1 to 20 % by weight of (c-2) component (p) . 

67. A gas generating composition comprising (a) 
guanidine nitrate, (b) a basic copper /nitrate and (c) sodium 
carboxymethylcellulose . / 

68. The gas generating^ composition as claimed in 
Claim 67, which comprises 15 to 6(3 % by weight of (a) guanidine 
nitrate, 40 to 70 % by weight/of (b) a basic copper nitrate 
and 0 . 1 to 15 % by weight of (cY sodium carboxymethylcellulose . 

69. A gas generating composition comprising (a) 
guanidine nitrate, (b) a /r>asic copper nitrate, (c-1) sodium 
carboxymethylcellulose /and (c-2) component (c) as claimed in 
Claim 39, 40 or 41 except said (c-1) . 

70. The gas genera/ting composition as claimed in Claim 69, 
which comprises 15 mo 55 % by weight of (a) guanidine nitrate, 
25 to 60 % by weight of (b) a basic copper nitrate, 0.1 to 15 % 
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by weight of (c-1) sodium carboxymethylcellulose and 1 to 4<j % 
by weight of (c-2) component (c) . / 

71. The gas generating composition as claimed in 
any one of Claims 35 to 70, which comprises a miTxture of a basic 
copper nitrate and potassium nitrate component (b) . 

72. An inflator for an ydir bag using the gas 
generating composition as claimed in any one of Claims 3 and 
10 to 71. / 

73. A molded /article in the form of a single- 
perforated cylinder , a/perforated (porous) cylinder or pellets, 
the molded article/being obtained from the gas generating 
composition as /Claimed in any one of Claims 3 and 10 to 71. 

74. / An inflator for an air bag using the molded 
article as claimed in Claim 73. 
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